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Abstract 
The transport modelling represents one of the main line of the transport engineering. The transport model of observed area is 
perceived in its final step. The related professions (traffic planners, ecologists, municipality officials …) need specific data such 
as traffic volumes, modal split, travel time, travel cost … Output data has to be exported to the different time intervals. A 
transport engineer must cover whole process of transport model creating. Generally it is a long term process. The transport 
modelers must detailed specify the conditions which are needs to transport model using. The output data must be calibrated and 
validated. Mentioned two steps are oftentimes underestimated mainly for financial reasons. The transport models are classified 
by the scale modeled data. The practical application of the transport forecast theory is not easy. The transport engineer must walk 
through the principled problems. The article is aimed to the description of real two transport models of bordering Slovak regions. 
Main part of the article describe the transport data gathering system and its implementation in to the transport forecast calculation 
(calibration, validation). 
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1. Introduction 
The optimal ratio between demand and network capacity is one of the basic condition of the transport planning. 
The calculation of the credible demand transport is a long-term step. The specific software able evaluate the impact 
factors and calculates the transport relations on the solved area. The significant problem for all transport models is 
the filling of base database – the inputs data. The gathering process is not identical on every country, region or city. 
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The transport engineer needs more detailed structure of input data as it is published, accessible (for example the 
demographic data, mobility data, structural data …). All of the mentioned databases must be imported to the 
demanded template which is used through the calculation process. 
The Department of Highway Engineering, Faculty of civil engineering, University Žilina has been dealing with 
the transport planning issue. The research team covers many transport projects. The general traffic plans of two 
neighboring towns Žilina and Martin are solved recently. The comprehensive and strategic traffic maps are the main 
results of the traffic plans. The final output data describe the transport possibility and performance of the solved 
area. The experiences and problems are shown during the process of transport forecast calculation in the next part of 
the article. 
2. Region traffic problems 
The area of the Žilina region is the place with the highest density of protected territories in Slovakia (55,8 %). 
The region shares 9 borderline checkpoints with Czech Republic and Poland. Zilina also plays an important part in 
the railway transport industry with direct rail links through Cadca and Zwardon to Poland, and from Czech Republic 
through Čadca and Žilina to Bratislava or Kosice. Important parts of the international road network lead though 
Žilina´s region, the most important are: E 50 Czech Republic – Žilina – Košice – Ukraine, E 75 Poland – Čadca – 
Žilina – Hungary and Austria, E 78 Poland – Trstená Dolný Kubín –Šahy – Hungary, E 442 Czech Republic – 
Makov – Bytča – connected with E 50 and E 75. 
The Žilina city is a city in north-western Slovakia, around 200 kilometres from the capital Bratislava. It is the 
fourth largest city of Slovakia with a population of approximately 82,000, an important industrial center, the largest 
city on the Váh river, and the seat of a Žilina Region and of a Žilina District. 
The Martin town is a city in northern Slovakia, situated on the Turiec river, between the Malá Fatra and Veľká 
Fatra mountains, near the city of Žilina. The population numbers approximately 61,000, which makes it the eighth 
largest city in Slovakia. It is the center of the Turiec region and the District of Martin. 
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Fig. 1. (a) Modeled areas; (b) Žilina and Martin regions. 
The large directional surveys was made for both cities in 2012 (Žilina) and in 2013 (Martin). The full database 
completed by surveys at crossings and profiles in the same years. The results confirmed the noticeable ratio of 
transit, origin and destination transport on the main urban roads. There are many critical points and sections causing 
the queues.  
The transport departments has several long-term proposals. These proposals doesn't solve current problems 
during the peak hours. Both towns have worked on the strategic traffic plans. The results show the critical points and 
causes and it has proposed complex solutions on the base of results. 
The capacity analysis of Žilina and Martin road networks evaluated the degrees of saturation (volume capacity 
ratio). The intersections cause the main capacity problem of network. The wideness parameters of urban streets are 
sufficient. 
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The suitable propose of intersections (controlled intersection, roundabout, separated turn lanes) must be adequate 
for proposal traffic (20-years perspective). The forecast transport cannot be calculated by grow coefficients 
published in Slovak Road Association. The urban development is more dynamic. Described factors forcing use the 
modern method for calculation of transport relations in the cities. We worked on some transport models which 
include a lot of important factors. The real problem is the filling of source data database. 
3. Transport models 
The Žilina and Martin transport models are created on the vector maps (S-JTSK: Geographic Coordinate 
Systems). The principles of the of forecast transport demand calculation have been similar. The model of network 
was made in parallel with the demand model. The definition of transport zones is the first basic step which needs 
time and detailed knowledge about solved area. We used town zoning system. It includes the statistical area units. 
The special areas (shopping centers, university…) were defined as independent zones. The Žilina model area 
includes 60 town zones and 58 extra-urban zones. The Martin model area includes 59 town zones and 24 extra-
urban zones.  
Figure 2 presents the example of the real discrepancy of the zones boundaries. The red zone is the statistical zone. 
It tie the all statistical data. The white zone is the urban zone with the diverging area. We founded five imported 
discrepancies. The data was split by combination of number of inhabitants, number of shops …). 
 
a)                                                                             b) 
  
Fig. 2. The discrepancy of zones boundaries (a) Statistical area zone; (b) Urban zone. 
3.1. Source data 
The calculation of demand transport relations is based on classic four step model (trips generation, trips 
distribution, modal split and assignment model). The source data are obtained from the results of the mobility 
survey. The mobility survey describe transports habits of inhabitants, households. The quality of the sample will 
depend on the ability of the sampling frame to truly represent the population, and the extent to which the sample 
selection procedures result in a random selection from the sampling frame. 
The quantity of data collected will be a function of the number of respondents in the final dataset and the amount 
of information obtained from each respondent. This, in itself, presents a trade-off situation because any attempt to 
collect more information from each respondent (beyond a threshold level of information) may result in less 
respondents responding. The number of trips between traffic zones is determined by combination of structural 
parameters and results from traffic surveys (mobility survey).  
The inhabitants are divided by the social and traffic impact on the traffic process. The data from Statistical Office 
of the Slovak Republic use only basic division by social status (employed, unemployed, student,…). The calculation 
of the trip generation needs added traffic characteristics. We could compare only the percent ratio of employees 
(E+C and E-C) with the data from the Statistical Office. The household survey determined 52,33% of economic 
active inhabitants of Žilina city, the Statistical Office of the Slovak Republic published 48% ratio for the region of 
? 
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Žilina. The difference is acceptable but the detailed validation is impossible or inaccurate because of car ownership 
database. The traffic police database is the single way to separate economic activated inhabitants by car ownership. 
We used it for calibrated of final results. 
The sum of origin trips determines the transport production and the sum of destination trips determines the 
transport attractivities. The amount of the origin and destination trips is necessary to distribute into the matrices by 
using of transport mode or purpose of trips. 
 
Fig. 3. The example of evaluation of the trips purposes. 
The impedance functions from mobility surveys determines the quality of trips relations in the OD matrices. The 
functions should include variables which measure differences in travel resistance. 
The figure 4 presents different impedance functions by daily using of transport mode. The data was gathered in 
Žilina and Martin town. The result show the similar proportion. The traffic peak is shifted to 16 hours in Žilina. 
These different is caused by different geographic structure of the road network. The accessibility of the Žilina center 
or the attractive traffic zones is better after decrease of origin and destination traffic. 
 
  
  
174   Marek Drličiak /  Procedia Engineering  111 ( 2015 )  170 – 175 
  
Fig. 4. The compare of the survey results in Žilina and Martin – the daily function multiplicity of trips. 
4. Transport forecast 
The demand model (trips calculation process) was made parallel with the network model (streets, transport 
zones…). The both towns are natural centers of two regions – Martin for Turiec region and Žilina for Žilina region. 
The geographic position, speed of development affect to transport forecast. The model maker has to include the 
evaluation of the mortality, immigration a birthrate (all of the available forecast data) to the demand model. The 
municipalities gave the real transport studies of selected subareas, the demographer processes.  
The real experiences show the grave discrepancies between real demographer data and the town vision. The town 
vision expresses more the potential of town (132 000 inhabitants in Žilina) as the real state (112000 inhabitants).  
The current evaluation of private and public transport ratio cannot be used because of decreasing trend of the 
public transport using. We calculated with two scenarios: 
• Scenario A – the public transport will provide the minimal service of the town. 
• Scenario B –the private and public ratio will be balanced. 
The next steps leads to exclusion one of the scenarios. The forecast high share of private transport was 
unacceptable. The scenario B calculated with the ratio between the individual automobile transport and other 
transport 37/63 and the ratio between the individual automobile transport and public transport 56/64. Planned ratio is 
not optimal for urban trends or for town with 100 000 inhabitants in scenario B. In spite of all, the scenario B 
represents the real town condition and specifies the real objective. 
The data for Martin demand model was split into two groups: potential and real development. The municipality 
calculated with their own grow – 70 000 inhabitants. Martin has around 60 000 inhabitants currently. The 
conclusions of the demographic study predicted the decreases of number of inhabitants - 53 000. There are only 5 
small villages where the number of inhabitants will rise – but not markedly. The calculation scenario for demand 
model contained the combination between potential and real development (63 000inhabitants). 
4.1. Calculation, calibration and validation 
The final scenario for demand model was based on many studies, analysis and assumptions. The traffic was 
separated calculated for interezonal, origin and destination and transit relations. The huge database was implemented 
to the calculation file in software Visem (PTV Vision). The data were implemented to the calculation parameters. 
The final results were O-D trips matrices for defined transport modes. 
The model assignment submitted the first volumes of the model using the calculated matrices. The calibration 
and validation process is the next long-term step. The GEH indicator, speed and travel time was observed. The 
values were evaluated and analyzed. The Figure 5 presents the compare of the model results (daily volumes for 
actual year) and the measured volumes. 
 
 
 
 
 
175 Marek Drličiak /  Procedia Engineering  111 ( 2015 )  170 – 175 
 
Fig. 5. The detailed compare of modeled traffic volumes (left) and measured volumes (right). 
5. Conclusion 
The transport relations calculation is the long-term process. The model maker must devote the attention for every 
zone, area. The transport characteristics are differenced and must be evaluated from the credible sample of 
inhabitants. The traffic analysis of the current state shows on different modal split. For example the Žilina region has 
the ratio of pedestrian transport higher by 5%. These knowledge significantly affects the final modal split. 
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